1* Introduction* We know several properties of fixed point sets of monotone mappings onto dendrites, A theorem by G E Schweigert [5] and L. E. Ward, Jr. [6] states that every monotone mapping of a dendrite onto itself which leaves one end point fixed also leaves at least one other point fixed. Further results are contained in [3] , where e.g., monotone mappings which leave all end points or all but finitely many end points fixed are investigated. It is shown in [3] that the fixed point set contains all branch points of order Ξ>w if it contains all but n of the end points.
The theorem by Schweigert and Ward has been extended in [4] in two directions: from fixed points to coincidences of two mappings, and from monotone single-valued mappings to biconnected multifunctions. The purpose of the present paper is an attempt to extend results from [3] in a similar way. But this is not entirely possible. In the Main Theorem (see §3) we only prove that points of order n + 3 rather than order ^>n are invariant, and examples in §4 show that this statement cannot be sharpened to include points of order n + 2. Neither can another result from [3] , namely the non-existence of a fixed point set consisting of two points of order two for monotone surjections of dendrites, be extended to coincidences or to biconnected multifunctions, as can be seen from two examples given at the end.
A dendrite is a metric tree. The conclusions of this paper are valid for trees, as a metric is not needed in the proofs.
2* Trees and multifunctions* A tree is a continuum (i.e., compact connected Hausdorίf space) in which every pair of points is separated by a third one. We use the partial order structure of trees which was developed by L. E. Ward, Jr. [6, 7] . It is obtained by selecting an arbitrary point reTas root, and defining x ^ y if x = r, x = y, or x separates r and y. Let A point meA is called a maximum of the subset A of T if m < a? for every a ei. A root rei is a point such that r ^ x for every »G4. Every nonempty closed subset of T has a maximum [6, Theorem 1], and every nonempty closed connected subset has a root [1, Lemma 2] . We define the order of a point ae T as the number of components of T\{a}. An end point is a point of order one, a branch point is a point of order ΞΞ>3.
The following lemma will be needed in the proof of the Main Theorem.
LEMMA. If a e T, then every component of T\{a} contains either the root or an end point.
Proof. This lemma was proved in [3, Lemma 5.2] for dendrites. It is easy to adapt the proof given there to the nonmetric case.
A multifunction φ\X~*X f from a space X into a space X' is a correspondence which assigns to each point of X a nonempty subset of X'. We say that φ is point-closed if φ(x) is closed for every x e X. It is called connected if φ{A) = U {φ{x) \ x e A) is a connected subset of X f whenever A is a connected subset of X, inverse-connected if <p~\A') = {xe X\φ(x)Γ\A' Φ φ) is a connected subset of X whenever A! is a connected subset of X', and biconnected if it is both connected and inverseconnected. If φ:T-*T is a point-closed and biconnected multifunction from a tree T into a tree T", then φ{x) is a nonempty, closed and connected subset of T for every xe T and hence has a root, which we denote by f(x). The function /: T->T is single-valued, but in general not continuous. If / transforms the root of T onto the root of I", then / is isotone (i.e., x ^ y in T implies f(x) S f{y) in T) 9 as the proof of Lemma 2 in [4] stillh olds for point-closed instead of upper semicontinuous (use) multi-functions. 3* Results. We shall now state and prove the theorem which is the main result of this paper. It concerns coincidences of multifunctions, and specializes to fixed points. Proof. If b e T is a branch point of order ^ n + 3, then Γ\{δ} consists of at least w + 3 components. Therefore we see from the Lemma in §2 that T has at least n + 2 end points. By assumption all but n of these are coincidences, hence we can select a point e 0 as root for T which is both an end point and a coincidence. Select also a point e' o 6 φ(e Q ) Π ψ(e 0 ) as root of T.
The Lemma permits us now to choose in each component of 1\{b} which does not contain e Q an end point. Thus we obtain at least n + 2 end points, and according to the assumptions of the Main Theorem at least two of them must be coincidences. Call them e ί and e 2 .
Then We now repeat the argument with the points e 0 and e x interchanged (i.e., with e 1 as root of Γ), and see that there also exists a point x 0 which separates e 0 and δ, and for which b'sφ(x 0 ). Now take again e 0 as root. As x 3 -e φ~ι(b') for j = 0,1, it follows that [XojXjieφ^φ').
But be[x 0 , xj, hence δe^^δ') or b f eφ{b). In the same way it follows that δ'6ψ(δ), so that δ is a coincidence of φ and ψ.
The following corollary is obtained from the Main Theorem by taking n -0. COROLLARY 
// all end points are coincidences of two pointclosed and biconnected multifunctions from one tree onto another, then all branch points are coincidences.
A further special case of interest is the fixed point case, i.e., the case where T -T and ψ is the identity mapping ψ(x) = x. Then the end points e t and e 2 are coincidences, but e 3 and 6 are not coincidences. Hence the Main Theorem cannot even in the single-valued case be strengthened to include points of order n + 2. The theorem by Schweigert and Ward mentioned in the introduction states that the fixed point set of a monotone mapping of a tree onto itself cannot consist of one point of order one. This result was extended in [3, Theorem 4.1(i)], where it was proved that the fixed point set also cannot consist of two points of order two. We conclude by giving two examples which show that this extension is not valid for fixed points of point-closed and biconnected multifunctions, or for coincidences of monotone mappings. Then <£> is point-closed and biconnected, and its fixed point set consists of the two points a and c which are both of order two. Then the coincidence set of / and g consists of the two points a and c of order two.
